
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY . fjV.

SUHJECT: Analysis of l.langollon Landfill Samples DATE; May 9, 1977

FROM: T. 0. Munson, Ph.D.̂ , x npirnuni
Chief, Organic Analysis Un\t "KlulNAL

(Red/
TO; Ortcrio Villa, Jr. » . ••

Director, AFO ••"'

This memo contains a description of the work performed related
to the Llangollcn Landfill problem from the initial preparations for
sample collection through a discussion of the analytical results. At
this time, the results have not yet been received from the University
of Illinois group (Dr. Ed Chian).

I. Introduction

We were requested to collect and analyze for trace organics by
GC/HS samples from monitoring, recovery, and drinking water wells
specified by the Water Supply and Enforcement Branches, The data
were to be vised to determine whether organic chemicals from the
Llangollcn Landfill were present in water supply wells as far from the
landfill as IVell (2 of the Artesian Kilter Company and Kell PK-3 of
the Amoco Chemical Corporation (see attached sketch).

h'e recognized that this request would be straining our analytical
capabilities in two areas:

1. Detection limit -- the toxic limits for many chemicals in
drinking water are below the limits of detection by our
GC/M3 system; and,

2, Volatile organics -- many of the chemicals of interest would
probably be volatile orgunics because of their mobility in
aquatic systems, and our capabilities arid experience for
volatile organics analysis by GC/MS are quite limited,

As will lie described in the next section, efforts were made to
strengthen the analysis program in these areas,

II. Sample Collection

Although personnel at AI'O planned and prepared for the sample
collect ion trip over a period of several months, things got a hit
hectic when we were informed a few days prior to the Sampling date
thnl samples were to be collected for llr, lid Chian of the University
of Illinois as wel1 .
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Table 19

Overall Ratings of Organic Contaminants in ORIGINAL
(Red)

Groundwater Samples from Llangollon Landfill . -,.
'"**

No

No

No

No

No

Ho

Sample

. 8

. 2

. 7

. 6

. 4

. 3

Location

Artisian Well K

Monitoring Well M2

Amoco Well PW3

Recovery Well {3

Recovery Well //27

Recovery Well S29

Number
VOA

11

20

21

28.

27

29

of Peaks
ACID

1

7

1

5

22

11

1 pjib
BASE

3

7

12

9

10

12

Overall
Ratings*

A

B

C

D

E

F

*A refers to the cleanest and F the most contaminated,
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At tin' sample siU1, another difficulty was encountered. Due' (Red)

to the. soggy soil ami roughness of the terrain, neither Well <19
nor alternate choice Well 2<l ̂ cgulilbc sampled. Samples were obtained
from six wells --(Monitoring T?clls^)42, 27, and 2P; Recovery Hell 3;
Artesian Water Company If el 1 2; and Amoco Chemical Corporation Well PK-3.

1. AFO Samples. The primary samples were 1-gallon grab samples
to be analyzed for extractable organics. Kc tool; 1-liter samples
for volatile organics analysis by the hexadecanc extraction procedure
which is used routinely by F.PA, Region II. Although our experience
using tliis procedure for OC/MS was quite limited, the method had
been well documented by P,ej;ion 11. Ke attempted to improve our
detection limit for extractable organics by passing larger volumes
of water through XAli-2 resin columns to concentrate the organic
materials, Although our experience with this method Has also
quite limited, a preliminary field test at several of the Llangollen
wells on 2/1/77 hy Jim liarron produced apparently acceptable sampler..

2. Pr. Hd Chian's Samples. At the time of sampling, we thought
we had collected nearly exactly the samples which hat! been requested
by l)r, Chian -- a volatile organics sample in a <10 ml bottle with a
teflon-faced septum, and a 1-gal. sample for extractable organics in
a glass bottle with a teflon-lined screw-cap, lie asked that the l-p,al.
bottle be baked in a muffle furnace which we could not do, but under
ordinary circumstances, a solvent rinsed bottle would have been
sufficient. Unfortunately, somehow over the telephone we did not
understand that Pr, Chian wanted t]ir_ec samples each for volatile
oi'fefniics. The lac), nt' the two additional samples required him to use
water from the 1-galIon samples for volatilcs analysis, In this case,
the residual solvent.-; in the bottles did cause him some problems.

Ill. Sample Analysis

1. Extnictable Organics. A portion (1 liter) of each of the
six samples was selectively extracted to yield acids, bases, and
neutrals fractions -- giving 18 samples to be run by fiC/MS. The
extracts were concentrated down to about 1 ml with the final solvent
being ben:ene. The concentration process results in the loss of
most volatile organics (such as acetone and toluene).

2. XAD-2 liesin Samples. The solvent used to extract the
adsorbed organic material from the column is also concentrated -- once
ngnin one would expect to lose most of the volatile organics. Those
samples proved to be useless even though the test samples run earlier
ha;l looted good. The reagent blank (extract from a column which had
not had walei' run through it) had many organic chemicals of high
concentration which ir.a.!-.1 the HC/MS runs of the sample extracts
unint erpretabk.
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3. lloxadecanc Volatile Organics l-ixtracts. Ke followed fKT '"e(')

method quite carefully but still came up with unintcrpretablc
results, Even though we bought the exact grade and brand of hcxadecanc
as specified in the method, the hcxadecane itself contained so
many peaks of contaminating matt-rial that the extracts were useless.

IV. Results and Discussion

The enclosed table summarises the results of the CC/MS scans
of the 18 sub-fractions of the 6 samples. The peal; number is an
arbitrary designation roughly corresponding to the elu'ion order
of the peaks. The base peak represents the molecular weight
(usually -- actually, charge-to-mass ratio) of the most ahundent
muss fragment in cacli mnss spectrum. The purpose of the table is to
provide an illustration of the similarities between the various
samples, An "X" in a row denotes the presence of that compound
in that sample fraction (a dotted "X" indicates that the match is
not perfect), a blank space denotes the absence of that compound in
that sample fraction, and an "0" in the first line of a column
indicates that no peaks at all were seen in that sample fraction.

Rather surprisingly, l\'2 showed three large peaks and one smaller
one -- not what one would hope- to find in a drinking water well. Upon
subsequent analysis of the remaining samples an event worthy of note
occurred,

The acids fraction of K27 was inadvertently chocked off as
having been run. Upon completion 'of the samples, only the Amoco PIV3
was found to have the peaks present in the Artesian h'2. Imagination of
the attached sketch map shows the dilemma -- the two wells furtherest
from each other and furtherest from the landfill had similar contamination
but no relation to the landfill, At this point, under m i l d duress,
1 communicated some "preliminary results" to the Regional Office.
Shortly thereafter, during the preparation of this report, the omission
was discovered and the acids fraction of K27 analysed,

One can sec from tin- Table that the contamination patterns found
in the three wells (Artesian 2, Ainoco Ph'3, and MU77) are clearly
related, All four of tlic compounds present in K2 are also in tli\'27 and
in Ph'3. Seven of the thirteen compounds present in I'M are also present
in Mh'27. These results suggest that chemicals are migrating from the
landfill into Artesian Well 2 and Amoco Ph'3.

The computerized mass spectral search system lead to the tcnative
identification of two of the four peaks found in Artesian 1(2. The
first peal; matched chlorocyclohcxanol and the second peak matched
dichlorocydohexanc. One of the peaks in Ph'5 appear;-, to be dichlorotohiene.
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One of the oilier peaks in K2 appears to bo clilorinateil (based upon the
isotope ratio of the mass fragments) and five of the remaining peaks
in I'h'.i appear to be chlorinated.

The contamination in the other three wells sampled did not seem
related to the three wells discussed above. I'rom the Table, one can
see that no contain!ncnts were detected in HIM2 and only one peak in RWJ.
Ten large peaks were detected by the GC/MS scan of the sample from
MK29. Several of the peaks were tenatively identified (dinonyl
phthallatc, tributy) phosphate, a substituted phenol) but probably are
not of too much interest because they do not occur in the other samples.

An important point to mention here is that, in order for a
compound to be detected by our GC/MS system run as it was for these
scans, the concentration in the original 1-liter simple would have
to be on the order of 50 |i<:/l or 50 parcs-pcr-billion. One can see
that many chemicals which are alarmiiif, at the S to 10 ppl> level in
drinkinj! water co;ild have been present and passed undetected.

Althonj'Ji we do not have standards of the chlorinate:! materials
identified in the drinking water and therefore can not i|unntit:itc
then, one can say that, judy;in|; from the sizes of the peaks observed,
the levels could be 1 ppm or greater.

In conclusion, a few comments arc probably appropriate about
how our results compare to those of lion h'ebb from lil'A Athens (analyses
performed in 11)7-!).

I'.'chb an.-ilyr.ed samples from three of the wells which were sampled
this time -- liii.i, Artesian l'.'2 nml M'C'9. lie did not: find any
compounds in Al'.'2. lie did identify camphor, cresols, caprolactnm,
licn:oic acid, and alot of al i p h a t i c acids in IW3. Most of the materials
he found were below the levels which we would have detected, so perhaps
it is not too surprir.iiij! that we detected only one peak. In V.'~!l,
other than a suite of aliphatic acids, he detected chloroheiKenc,
p-dichloroben:ene, an.! triethyl phosphate. Of the ten major peaks which
we detected, we identified dichloroheiKene, dinonyl phthallatc and
tributy] phosphate.

TOM/jr

cc: James h'. Marks
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Fctect.ion of Trace Organics around the Llangollen Landfill near Wilmington

Delaware

' '''" (Red/Edward S.K. Chian Foppe B. DeUalle v . '
Associate Professor Assistant Professor
Department of C i v i l Engineering and . Department of Environmental Health
University of Illinois University of Washington
Urgana, Illinois 61001 - Seattle, Washington 90195

On May 19, a total of nine wells located in and around the Llargollen
landfill (Army Creek Landfill) were sampled for trace organics by Dr. DeUalle
according to procedures outlined in the previous report detailing the analyti-
cal results of the sample analysis of the first six collected samples. After
collection of the well water in fired teflon capped sample vials, icing and
air transportation to the University of Illinois, the water was stripped
on Nay 20 and 21 'and the volatile organics were adsorbed onto a Tenax GC

•column for further GC AMI! GO/KG analysis (Varlan MAT 311 A),according to

procedures outlined in the previous report.

The geographical location of the different wells is shown in Figure 1

while the construction details are listed in Table 1, The sampling rationale

required the collection of an unpolluted ups>-earn groundwater sample, a

polluted sjunpje in the landfill, a moderately pojjjjted sample from the

recovery well dowosiceam of ..the landfill and the three_Ar^cs^an and tvio Amoco

wells used for drinkimi water. One1 finisJieiLwAter sample was also included

in the analysis.

The results in Table 2 indicate that most organics are present at very

"low concentrations generally below 1 pg/1 (1 ppb). Of a total of 11 de-

tected compounds 23 were identified while the nwainiVj compounds were not

identified clue to their Itw concentrations and the limitation |'tlH"5§̂ S

computer search. The cleanest drinking water well was l'H-1 while the nor,t

pollutf;! war, PW-3 both operated by Amoco. AHhdiigh l'li-3 ami I'll-l are located



yery closely together, tin1 da In .in Table 1 shows that. PW-1 ir. retrieving

waters from greater depth's that are apparently less polluted. The Artesian

Water Company wells arc equally polluted at very low levels of contamination.

Comparison with the upstream Hidvalc well shows a great similarity in the .

type of organics present in these waters, suggesting that most organics
(Red)detected in the Artesian wells are already present in the groundwater when v

it flows around and below the landfill. A great similarity also exists

between the specific organics detected in the Amoco PW-3 well, the recovery

well RW-3 and the SI well in the landfill, suggesting jthĵ PM-3 is contaminated

byjhe Llannollon landfill . •

Of all organics identified, Jbejuene was detected at the highest con-

centrations in most of the samples, followed by hcxane. Toluene was de- '

tected in highest concentrations in the landfill, suggesting that substantial

amounts of industrial wastes were co-disposed of in the landfill.

The above analytical results would indicate that the recovery pJjnp_jjTg_

system is effective in preventing the landfill pollution from reaching the

Artesian well field. It is however, less effective in preventing low

levels of contamination in Amoco well PH-3. It is therefore suggested that •

additional sample^ be_tal:en from the Amoco wells and fron saninjjnjij'iells.

between the landfill and the/Viioco mil f i eld_to_deie.g!ljj]e_tlig flow path of

landfiJl contaminants. . •
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